Abstract. Skin weathering and photoaging of the balding scalp have not attracted much investigative attention so far. However, the concept of field cancerization, in particular actinic field carcinogenesis, is likely applicable to this part of the body. The aim of the study was to finetune the epidermal actinic changes present on hairlessness scalp. The ultraviolet light-enhanced visualization (ULEV) method was used to assess a series of 50 healthy men older than 50 years with documented baldness for over 15 years. They were scrutenized looking for altered epidermal structures corresponding to photoaging-associated changes. Attention was focused on the faint mosaic melanoderma (FMM) and atypical scaliness. Observations were made on the scalp and forehead. FMM was recognized in each case. It presented either as a single manifestation of photoaging or it was associated with an unusual pattern of discrete rimmed scaliness. In this latter case histology and morphometry disclosed keratinocyte dysplasia. A similar scaly pattern was not seen on the forehead. Subtle skin surface changes were disclosed on long-standing sun-exposed balding scalps. The scaly aspect was distinct from dandruff, seborrheic dermatitis or any other common inflammatory scalp dermatosis. The presently described changes had not previously been described during early balding. It is suggested that the presently described condition may be associated with or indicative for actinic field carcinogenesis and incipient keratinocyte dysplasia.
Introduction
Scalp weathering of bald-headed men in part encompasses epidermal changes resulting from chronic actinic damage. The corresponding early clinical signs include faint mosaic melanoderma (FMM) (1), multiple actinic lentigines and some skin surface roughening. A little later, actinic keratoses may appear as small warty excrescences or scaly pink patches. They usually develop in clusters, although single lesions may occur occasionally. These keratoses rarely cause much diagnostic difficulty. However, in the early stages, flat brown actinic keratoses may be confused with early seborrheic keratoses, actinic lentigines, lentigo malignant melanoma or desmoplastic melanoma (2, 3) . In their later stages, a few actinic keratoses may give rise to aggressive squamous cell carcinomas (2) (3) (4) (5) .
Many skin cells, in particular keratinocytes, are susceptible to damage due to ultraviolet (UV) and near infrared radiation (IRA) (6) . Indeed, functional properties of keratinocytes have been reported to be profoundly affected by chronic UV and IRA exposures as early as at age 30 (6) (7) (8) . Chronic UV exposure impairs homeostasis of keratinocyte proliferation and apoptosis (9) . Baldness offers a unique opportunity to investigate these lesions. A study suggested that 35 years or more were required for keratoses to develop after the onset of complete baldness (10) . Men of light complexion and blue/ green eyes were more at risk, and the earlier that baldness occurred the greater the risk.
Field cancerization (11, 12) occurring in the skin is considered to be the initial step leading to intraepidermal neoplasias (13) (14) (15) (16) . UV light photography, in particular the UV light-enhanced visualization (ULEV) method (1, (17) (18) (19) (20) , is a convenient means for highlighting early signs of this type of skin weathering.
The aim of the present study was to explore the skin surface changes of photoaging scalp that could represent early signs of actinic field carcinogenesis.
Materials and methods
The study was conducted in accordance with the Declaration of Helsinki and its subsequent amendments. The patients had given their informed, witnessed and signed consent. A series of 50 healthy men of phototype II-III, presenting with documented baldness for over 15 years were enrolled during winter season. The subjects were aged 51-63 years (median 58.2 years). They were indoor workers and always lived in the region of Liège without being exposed to a sunny climate. They recalled rare sunburns on the scalp. The bald area and the forehead were scrutinized using the previously described ULEV method (17) (18) (19) (20) .
ULEV assessments were performed using a computerassisted CCD camera equipped with an internal UV-emitting unit (Visioscan ® VC98, C+K electronic, Cologne, Germany). The generated digital signals corresponded to 256 gray levels, ranging from zero for black to 256 for white. Each evaluation area consisted of four contiguous Visioscan ® fields. The examined sites were clinically featureless without any evidence for melanotic heterogeneity, and without any obvious desquamation. The camera was closely applied to the skin surface. The descriptive patterns of the mosaic hyperpigmentation were assessed as described in Table I . The computerprocessed ULEV image recordings were used to derive the number of 0.1 mm 2 spots per cm 2 of skin surface with different levels of melanotic intensity. In addition, the relative area (%) of the darker spots and the median gray levels were averaged for the four fields on each evaluation site.
The medians and ranges of ULEV data were recorded at both evaluation sites. The non-parametric Wilcoxon matched paired test was used to compare the two test sites. A p-value <0.05 was considered statistically significant.
In 9 patients who showed an unusual ULEV pattern of discrete scaliness on the scalp, a 2-mm punch biopsy was performed for histological examination and morphometric assessment of epidermal structures. As an internal control for each case, another biopsy was taken from the inner aspect of the arm. The slides were quantitatively assessed using an Analysis Olympus image analyzer. Measurements and interpretation of data were performed as previously described (21) . In short, the cross-sectional area of the epidermis was measured. In addition, the length along the junction between stratum granulosum and stratum corneum was recorded. The average epidermal thickness was calculated as the ratio between the cross-section area of the epidermis and the length of the stratum granulosum -stratum corneum junction. The mean keratinocyte nuclear area, the mean nuclear fraction (%) and the nuclear form factor were recorded from each nuclear profile separately delineated within each epidermal field.
Results
The scalp and forehead showed various ULEV patterns which differed among volunteers (Figs. 1-6 ). In all instances the aspect was uneven, particularly in the melanin pigmentation and in the skin surface scaliness. The melanotic pattern showed melanotic peripilar dots (Fig. 1) or larger interfollicular macules (Fig. 2) as well as areas of sharp depigmentation (Fig. 3) . These aspects of FMM were commonly unassociated with scaliness or desquamation (Figs. 1-3 ).
An unusual scaly pattern was, however, recognized in a minority (12/50) of cases, and was often superimposed to FMM (Figs. 4-6) . At the ULEV examination, scaliness was discrete and restricted to a thin circinate rim at the periphery Table I . Patterns of subclinical skin mottling. Table II . The epidermis was significantly thicker (p<0.01) on the scalp than on the inner arm. Similarly the keratinocyte nuclear area was significantly increased (p<0.05) on the scalp, it also showed increased variability indicating nuclear atypia and cell dysplasia. By contrast, both the nuclear form factor and the nuclear fraction appeared similar on the 2 biopsied sites.
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Discussion
The ULEV method is a unique tool for assessing the skin surface and the epidermal melanization. The presently described FMM was similar to the aspect of a regular bald scalp showing no evidence for chronic actinic damage (18, 20) . The typical speckled perifollicular FMM had been previously described (17) . The main feature about changes in keratinization of balding scalp was previously ascribed to the presence of keratotic plugs at the site of hair follicles (20) . They corresponded to funnel-shaped cornified impactions likely representing reservoirs for microorganisms and diverse compounds such as sebum, and xenobiotics as well. They were unrelated to the extent in FMM (20) . It was inferred that the follicular plugs were little or not influenced by chronic UV light exposure. Contrasting with these findings, chronic sun exposure appeared in the present study to be responsible for interfollicular changes in the structure of the stratum corneum rather than being confined to the perifollicular area. These alterations were hardly visible to the naked eye. The pattern of scaliness was distinct from that of dandruff and any inflammatory scaly disorder (22) . Keratinocyte dysplasia seen at the sites of discrete scaliness suggested the process of actinic field carcinogenesis. However, the time-honored term dysplasia conceals controversial concepts (23) . For some researchers dysplasia signifies that the tissue in question has entered a phase that is irreversible or otherwise that it will lead to neoplasia (21) . This is at variance with other authors who separate dysplasia from intraepithelial neoplasia because the latter usually does progress to invasive cancer in time, whereas dysplasia tends either to regress or to remain stationary, very few cases having a tendency to progress.
The validity of the concept of field cancerization is well established (12) . The biological continuum between actinic field carcinogenesis, single or multiple actinic keratoses and squamous cell carcinomas is expressed at the clinical level (3, 12) . The ULEV method helps identifying subjects at risk of actinic field carcinogenesis (1) . The possibility of underevaluating the significance of these common skin conditions ONCOLOGY REPORTS 21: 1313 -1316 , 2009 Table II. Morphometric assessment of the epidermis. -------------------------------------------------Figure 4 . Discrete focal scaling superimposed to faint mosaic melanoderma. is thus minimized. Trying to get out dogmatic interpretations, it should therefore be more appropriate to define nuclear and architectural atypias rather than mixing up all observations in a concept of dysplasia. Even then, it is difficult to define what should be evaluated in terms of potential risk of malignancy. The current wave of research into the nature of actinic keratoses has emphasized their unpredictable potential for developing full-blown squamous cell carcinoma. In fact, it is unknown which proportion of actinic keratoses progress to squamous cell carcinomas. It has been stated that the likelihood of a squamous cell carcinoma developing from a given actinic keratoses is around the rate of 0.1 per year (24) .
In conclusion, we presently report a unique interfollicular microtopographic aspect of scaliness on chronically sunexposed hairlessness scalp. This aspect was associated with keratinocyte atypia and might represent an early clinical manifestation of actinic field carcinogenesis.
